For a periodically modulated electron channel, conductance quantization characteristic of a simple quantum point contact is recovered. We compare the conductance for the finite system with N periods of modulation with the band structure of the infinite periodic system. For the infinite system, we can use the Bloch theorem and look for a solution of the form tit", k(x,y) e' "u", p(x, y) where u"t, (x,y) is the periodic part of the Bloch function. We solve Eq. (1) with this
Quantization of the conductance of a quantum point contact (QPC), such as those fabricated by lateral confinement of a two-dimensional electron gas in a semiconductor, is now well known and well understood [1] [2] [3] . [4, 5] .
In Fig. I ), then use a scattering matrix cascading method [9] to obtain transmission and reflection amplitudes for the whole structure.
Transmission and reflection into evanescent modes must be included in the cascading process. The conductance in the linear response regime is then obtained using the Landauer equation [10] [12] .
We compare the conductance for the finite system with N periods of modulation with the band structure of the infinite periodic system. For the infinite system, we can use the Bloch theorem and look for a solution of the form tit", k(x,y) e' "u", p(x, y) where u"t, (x,y) is the periodic part of the Bloch function. We solve Eq. (1) substitution as an eigenvalue problem for E"(k)and u"l, (x,y). We use the finite element method to achieve numerical discretization over the unit ceil. Meshes of up to 5151 modes were used to achieve convergence at high values of magnetic field. The energy band structure for the infinite modulated channel is shown for the first Brillouin zone in Fig. 2(b) . Energy is plotted on the horizontal axis so that the relationship to the conductance results below is clear. (2) for a long channel with N =85 periods. Figure 2(d) shows the transmission for individual modes in the long modulated structure [13] .
For only three constrictions in the channel the total transmission, shown as the solid curve of Fig. 2(a) , which is proportional to the conductance, is not quantized. This is to be expected because of mode mixing due to the abrupt narrowing of the channel [2, 3] . The conductance of the long modulated channel, shown in Fig. 2(c) , is striking in that the conductance is essentially quantized in units of 2e /h [14] . Unlike the usual quantization of QPC ballistic conductance, however, the conductance does not increase monotonically but rather steps up and down between quantized levels, sometimes going to zero [15] . The ballistic conductance of the very long channel can be written as 6 (E) =N, (E)2e /h, where N, (E) is the integer index corresponding to the quantized conductance plateau for energy F.
The conductance quantization in Fig. 2(c) can be understood by examining the band structure shown in Fig.   2 Figure 3 shows the conductance and band structure calculated for the case of a moderately high magnetic field, P-: (eB/h)ad =24.3 (for a unit cell with a =200 A, this corresponds to B =20 T) [16] . Here the conduction can be described in terms of edge states and the energy is naturally expressed in units of the first bulk Landau level, EL = fi (eBl2rri *).
In the limit of extremely high magnetic fields, all transport would be through edge states and the suppression of backscattering between edge states on opposite sides of the channel would guarantee monotonically increasing and quantized conductance [17] . The interesting result here is that for intermediate field strengths (or for higher edge-state indices), where backscattering can still occur between edge states, the conductance is nevertheless quantized. Again, however, the quantization is nonmonotonic and related directly to the number of positivevelocity bands in the band structure for the corresponding infinite system. A step down in conductance as energy is increased means that an edge state which was contributing to the conduction has now been turned oft at the higher energy because it resonantly backscatters from the constrictions.
Notice in Fig. 3(c) 
